Sackett, et al. (27) have demonstrated a clear dose-relationship be-
tween cigarette smoking and the severity of aortic atherosclerosis at
autopsy. Their study of 1,019 consecutive autopsies, on patients who
had been interviewed about their smoking habits prior to death,
showed a significant increase in the severity of aortic atherosclerosis
with increasing use of cigarettes, measured both by intensity and by
duration of smoking.

An autopsy study from Russia by Avtandilov, et al. (3) demon-
strated a significantly greater degree of atherosclerosis in the coronary
arteries of smokers than in those of nonsmokers.

Viel, et al. (28) have reported on the severity of coronary athero-
sclerosis at autopsy of 1,150 men and 290 women who died violent
deaths in Chile. Information on smoking habits was available on 566
men. The authors report no relationship between atherosclerotic le-
sions and the use of tobacco. The degree of atherosclerosis was ex-
pressed as the percentage of the surface of the intima of the left
anterior descending coronary artery covered by fatty streaks and
fibrous plaques. An examination of the data presented in graphic
form indicates that the moderate and heavy smokers appear to show
consistently higher percentages of diseased areas than the nonsmokers.
But the statement of the authors implies that these differences were
not statistically significant when subjected to an analysis of variance.

A study by Astrup was reviewed in the 1968 Report (27). This
study showed that in rabbits on a high cholesterol diet, chronic carbon
monoxide exposure has a marked atherogenic effect.

Kjeldsen, et al. (15) compared the vascular pathology in rabbits
fed a high cholesterol diet and maintained in an hypoxic atmosphere
(10 percent oxygen) with that in rabbits exposed only to the high
cholesterol diet. The authors demonstrated that hypoxia leads to an
increase in the degree of plaque formation in the coronary arteries and
in the amount of visible aortic atheromatosis, as well as to an increase
in the aortic content of cholesterol and triglycerides. In addition, the
hearts of the hypoxic animals showed marked perivascular xantho-
matosis, often infiltrating the surrounding myocardium. In sum-
marizing this experiment and their previous findings of increased
atheromatosis in hypercholesterolemic rabbits subjected to high
carboxyhemoglobin (COHb) levels, the authors (2) state that tissue
hypoxia seems to be an important factor in initiating these lesions,
regardless of the manner in which the hypoxia is produced. Although
the COHDb levels in the rabbits and the degree of hypoxia were much
higher than that experienced by human smokers, these results suggest
a mechanism by which smoking might contribute to atherosclerosis.

Hass, et al. (12), extending studies reviewed in the 1968 Report
(27), have demonstrated that the administration of injections of nico-
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tine to hypercholesterolemic rabbits who are also given vitamin D
enhances the peripheral atheromatous calcific arterial disease which
is produced by the combination of hypercholesterolemia and vitamin
D administration. The addition of nicotine to the regimen also resulted
in the frequent occurrence of thromboarteritis in the distal calcified
arteries of cardiac and skeletal muscle, and of the smooth muscle of
the gastrointestinal tract. The nicotine effect was reproduced by sub-
stituting appropriate dosages of adrenalin for nicotine and abolished
by adrenalectomy.

Lellouch, et al. (76) have reported that the administration of a
mono-amine oxidase (MAO) inhibitor to rabbits on a regimen of
daily nicotine injections significantly reduced the number of animals
who developed fibrotic lesions of the aorta in response to nicotine.
Further work is in progress to elucidate the mechanism of the MAO
effect.

Evidence presented in this and previous reports suggests that ciga-
rette smoking promotes atherosclerosis.

TaroMBUS ForRMATION AND Broop Frow

Hess, et al. (73) discovered aggregations of platelets, erythrocytes,
fibrin, detached epithelial cells, and some as yet unidentified cells on
the aortic and carotid walls of rabbits subjected to cigarette smoke.

The discovery of a plasma factor which increases the in vitro syn-
thesis of fibrinogen by human liver biopsies has been reported by
Pilgeram, et al. (20) in older patients who have recovered from myo-
cardial infarction. This factor has been tentatively identified as free
fatty acid (FFA). The authors state that the association between
FFA and fibrinogen synthesis may provide the link between hyper-
lipemia and clotting. Cigarette smoking causes an increase in FFA
through its stimulation of catecholamine release.

Several recent studies have begun to elucidate the role which
changes in blood viscosity and certain features of the microcirculation
might play in the development of atherosclerosis and coronary heart
disease. .

Dintenfass (7) has suggested that myocardial infarction and coro-
nary thrombosis may be the result of a number of factors, separate
or interrelated, all leading to a high viscosity of the blood. These
factors may affect the migration and adhesion of platelets, the volume
of plasma, and the rigidity of the red blood cell. Phenomena leading
to high blood viscosity may occur in focal areas leading to occlusion of
small vessels, resultant ischemia, and an infraction of either subclinical
or catastrophic proportions, depending on the location and number
of vessels involved. Dintenfass also believes that an increase in blood
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viscosity precedes the clinical manifestations of the high blood vis-
cosity syndrome and that the increased blood viscosity seen in post
myocardial infarct patients is a reflection of the etiology rather than
the effect of the disease.

Local hypoxia leading to an increase in the rigidity of the blood cell
might be produced by cigarette smoking through the increase in
COHbD. Platelet adhesiveness is increased by smoking, probably sec-
ondary to the release of catecholamines (27).

In a study of 50 white males with myocardial infarcts and 40 con-
trols, Stables, et al. (23) found that the patients with myocardial
infarct had a mean hematocrit level significantly higher than that of
the controls. Studies of blood volume indicated that a reduction in
plasma volume rather than an increase in red cell mass among the
myocardial infarct patients accounted for the elevated hematocrit.

CARBON MONOXIDE

Several reviews of the pathophysiology of exposure to carbon mon-
oxide (CO) have appeared recently. These are pertinent to the discus-
sion of the relationship of smoking to health, since cigarette smoke
contains amounts of CO sufficient to cause a COHb level of 5 to 10
percent in the smoker, depending on the amount smoked and degree
of inhalation (9, 10).

Bartlett (4) has pointed out that because the absorption of CO from
the ambient environment is dependent upon the concentration of CO
in the environment as contrasted to that in the blood, smokers with a
COHDb level of 5 percent will not absorb CO from inspired air unless
the concentration of CO in the air exceeds 30 parts per million. How-
ever, he also states that because the excretion of CO between cigarettes
will be lower in CO polluted air, the smoker will have a higher long-
term average COHDb level in a polluted environment. Patients with
heart disease may be particularly susceptible to the hypoxic burden
caused by the presence of COHb.

Goldsmith, et al. (70) have stated that for the U.S. urban popula-
tion, cigarette smoking is probably the most important cause of
increased COHb above the endogenous level produced by heme catabo-
lism, followed by automobile exhaust, occupational sources, and home
heating and cooking devices, in that order.

Although Dinman (6) minimizes the importance of the effect of CO
levels of 5 to 10 percent on the myocardium, he states that a short-
coming in his approach is that focal areas of myocardial ischemia are
not reflected in the determination of oxygen saturation made from
samples of blood taken from the coronary sinus. Such areas of ischemia
might be important in initiating fatal arrhythmias. Levels of COHb
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which decrease further the oxygen supply to the ischemic myocardium
might be readily provided by cigarette smoking.

Eliot, et al. (8) have reported effects of cigarette smoking on the
oxygen affinity of hemaglobin independent of the presence of CO.
Their results suggest that cigarette smoking may have both acute and
chronic effects on oxygen affinity which differ in direction. The authors
caution, however, that the in vivo oxygen affinity of hemoglobin may be
different from that implied by the static equilibrium data. Further
research is in progress.
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SMOKING AND CHRONIC OBSTRUCTIVE
BRONCHOPULMONARY DISEASE

SuMMARY

Additional evidence which supports the previous judgment of a
cause and effect relationship between cigarette smoking and chronic
obstructive bronchopulmonary diseases, especially chronic obstructive
bronchitis, continues to accumulate from both the United States and
abroad. New work has been published in the past year which provides
additional information on the possible mechanisms by which cigarette
smoking can lead to the production of pulmonary emphysema. These
mechanisms include collapse of small airways, changes in pulmonary
surfactant, impairment of pulmonary clearance, disruption of the
normal architecture of the bronchial epithelium, and obstruction of
oapillaries of the bronchi and alveoli. At present, there is no unified
hypothesis for the pathogenesis of pulmonary emphysema; however,
the pathogenetic mechanisms may involve more than one component
‘of lung tissue. Epidemiological and laboratory evidence supports the
view that cigarette smoking can contribute to the development of
pulmonary emphysema in man.

CHRONIC BRONCHITIS

Cigarette smoking is the most important cause of chronic bronchitis.
In the past year, studies from various countries have appeared in the
literature reconfirming this association. In studies of populations of
working men in Italy (15), the Netherlands (6), England (76, 35) and
the United States (9), smokers were found to have a significant in-
crease in either incidence or prevalence of chronic bronchitis as com-
pared to the nonsmokers. Studies of populations from rural and urban
Sweden (37) and rural Australia (25) produced similar findings. A
South African study (45) demonstrated decreased forced expiratory
volumes (FEV,) and peak expiratory flow rates (PEFR) with in-
creased tobacco consumption, even in those who did not have chronic

bronchitis.
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PREVALANCE OoF CHRONIC OBSTRUCTIVE BRONCHOPULMONARY DISEASE

The prevalence of chronic obstructive bronchopulmonary disease is
probably underestimated. In a study of death certificates, Moriyama,
et al. (39) have reported that chronic obstructive bronchopulmonary
disease is often omitted as a contributing cause of death. Mitchell,
et al. (38) also found that the disease often goes unreported. Barach,
et al. (5) maintain that much of the reported increase in the preva-
lence of chronic obstructive bronchopulmonary disease can be ac-
counted for by better diagnosis. However, Barach, et al. base their
statement on the supposition that the rising death rates from chronie
obstructive bronchopulmonary disease are incompatible with the fact
that many people are giving up smoking. However, it should be
pointed out that chronic obstructive bronchopulmonary disease asso-
ciated with cigarette smoking may be the result of many years of ex-
posure to cigarette smoke and the mortality rates from bronchitis and
emphysema would not reflect large-scale smoking cessation for some
time to come. Burrows (70) has pointed out that the effects of cessa-
tion of smoking on the course of already existing chronic obstructive
bronchopulmonary disease may be difficult to assess, since it may be
that those who are disabled by severe disease tend to stop smoking
more often than those who have milder forms of the disease. The bene-
ficial effects of cessation of smoking could thus be masked.

PuLmonary EMpHYSEMA

Many agents appear to contribute to the development of emphysema,
but epidemiological and experimental evidence indicates that cigarette
smoking is the most important agent in the development of pulmonary
emphysema in man. Mention of the theories of pathogenesis of pul-
monary emphysema, long the subject of debate among medical scien-
tists (1, 34, 46, 47, 48), may help to serve as background for the
presentation of recent research on the role of cigarette smoking in the
development of emphysema.

Two major theories of the pathogenesis of chronic obstructive pul-
monary emphysema have been proposed. One theory states that the
primary lesion of emphysema is vascular and involves obstruction
either by thrombosis or by endarteritis of the pulmonary or bronchial
arterial branches. The resultant loss of nutrient supply is thought
to result in ischemic necrosis of the alveolar wall and septa. The other
major theory states that chronic obstructive pulmonary emphysema
results from the direct effect of toxic inhalants on the pulmonary tissue,
in the areas of the terminal bronchioles and alveoli. According to this
theory, changes seen in the pulmonary and bronchial vessels are
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secondary to the destruction of nonvascular tissue. It may well be that
the pathogenesis of pulmonary emphysema can involve several mecha-
nisms and that both of these theories may be applicable but not mutu-
ally exclusive (44).

ExPERIMENTAL STUDIES IN MAN

Anderson, et al. (2) have reported preliminary results which indi-
cate that cigarette smoking causes acute changes in the ventilation/
perfusion relationships of the lung and that patients with chronic
obstructive bronchopulmonary disease appear to be particularly liable
to these changes. In some patients the changes are predominantly in
perfusion, a finding which lends support to the vascular theory of
pulmonary emphysema. In other patients, the changes are predomi-
nantly in ventilation, a finding which lends support to the theory of
the direct effect of inhalants in the pathogenesis of pulmonary
cmphysema.

Anthonisen, et al. (3) investigated pulmonary function in 10 male
smokers with clinically mild chronic bronchitis, all of whom had
smoked cigarettes for at least 20 years. Besides the usual pulmonary
function tests, these investigators employed a technique for the assess-
ment of regional pulmonary function using radioactive xenon. Despite
the fact that overall pulmonary function was nearly normal in several
patients, all had decreased ventilation and depressed ventilation/per-
fuston ratios in some lung regions, with the basal areas being those
most commonly affected. The author suggested that significant dis-
ease in the peripheral airways may exist in patients whose chronic
bronchitis is clinically mild and who show no present impairment of
ventilatory capacity. The radioactive xenon test may reveal severe
compromise of the overall gas exchange when usual studies of ventila-
tory capacity do not reveal impairment. These changes in the distal
airways may become more significant clinically as the patient ages,
since aging has been shown to be associated with a diminution in the
compliance of the lung (29). Peters, et al.(40) have reported that the
lower flow rates found among college students who smoke, especially
at lower lung volumes, may reflect disease in the small airways. The
diminution in flow in these subjects was approximately proportionate
to the total lifetime number of cigarettes smoked.

Fullmer, et al. (22, 23, 24) have found a high prevalence of Cursch-
mann’s type spirals in the sputum of cigarette smokers. The easily
recognized spirals consist of inspissated mucus and are casts of the
lumens of small bronchioles. These spirals were found in the sputum
of 23 of 24 cigarette-smoking women and in 97 of 100 cigarette-
smoking men. The total number of spirals on four slides prepared for

39
360-928 0O—69——4



microscopic examination varied from 0 to 500. Six of 10 ex-smokers
had spirals in their sputum, but the number of spirals was reduced to
a total of 10 or less on four slides. A nonsmoking control group ex-
posed to cigarette smoke at work showed a low prevalence of spirals,
while a control group of nonsmokers not exposed to cigarette smoke
at work showed no spirals in their sputum. Fullmer has suggested that
Curschmann’s spirals may play a role in the development of em-
physema by producing obstruction at the bronchiolar level. The spirals
may also allow prolonged contact between admixed inhalants includ-
ing cigarette smoke and the bronchiolar walls. A study of the presence
of spirals in the sputum of a group of nonsmoking asthmatic bron-
chitics would be useful in an attempt to determine whether the presence
of spirals is a direct result of exposure to cigarette smoke, or is a charac-
teristic of the sputum of bronchitics, whatever the cause of their
bronchitis.

STupiEs IN ANIMALS

Frasca, et al. (17, 18) have reported on electron microscopic observa-
tions of the bronchial epithelium of dogs exposed to cigarette smoke
by active inhalation through a tracheostoma. The epithelium of a dog
exposed to 44 days of smoking by methods previously described by
Cahan, et al. (77) showed a proliferation of goblet cells and a partial
loss of cilia in the surface lining cells. After 420 days of exposure to
cigarette smoke, the number of cell layers in the epithelium was found
to be twice that of the nonsmoking dogs. Goblet cells and ciliated
columnar cells were no longer present; instead, the surface was lined
with columnar and cuboidal cells with stubby projections in place of
cilia. Mitotic figures were frequently observed in the basal cells. These
findings may be relevant to carcinogenesis as well as to the develop-
ment of chronic obstructive bronchopulmonary disease.

Tyler (49) and McLaughlin, et al. (37) have studied the physiology
and morphology of pulmonary emphysema in the horse. The lung of
the horse has been reported to be similar in subgross anatomy to that
of man (36). They have studied both the spontaneous disease, one of
the several causes of the syndrome known as “heaves,” and a similar
but not identical pulmonary disease induced by the injection of chlor-
promazine or of styrene beads into the bronchial arterial circulation.
Their findings of obstructive lesions in the bronchial circulation and
of accompanying emphysematous changes in the pulmonary paren-
chyma provide indirect support of a vascular theory of emphysema.
Ricketts, et al. (4Z) were unable to produce emphysematous lesions
in sheep by occlusion of the bronchial artery; however, species dif-
ferences in the distribution of this vessel may be an important factor
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in both experimental and spontaneous disease. The bronchial artery
in the horse is reported to supply the alveolar septa, whereas in the
sheep it is reported to reach only as far as the terminal bronchioles
(36).

A pulmonary disease similar histologically to pulmonary emphy-
sema in man appears spontaneously in certain populations of rabbits
(12). Boatman, et al. (8) have studied this disease by means of the
electron microscope. Three of their findings which tend to support the
theory that the disease is primarily vascular in origin are as follows:
loss of capillary endothelium, partial or complete filling of the capil-
lary lumens with collagen, and frequent recanalization of the damaged
capillaries.

"Freeman, et al. (19, 20, 21) have investigated the effect of chronic
exposure of rats to varying concentrations of nitrogen dioxide (NO,),
a gas which is found in cigarette smoke and in industrially polluted air.
These investigators showed that the exposure of rats over their lifetime
of 2 to 3 years to concentrations of 2 (*1) parts per million of NO,
resulted in reduction in cilia of the bronchial epithelium, a reduction
in normal exfoliation, and the appearance of unidentified crystalloid
inclusions. Exposure for only 16 weeks to a higher concentration of 4
(*1) parts per million led to hypertrophy of the epithelium of the
terminal bronchioles. Rats exposed to concentrations varying from 10
(%=1) to 25 (*£2) parts per million of NO, developed large, heavy,
nonedematous lungs accompanied by dorsal kyphosis. The increase in
weight of the lung was shown to be caused by widespread hypertrophy
of the respiratory epithelium, especially in the bronchioles closely asso-
ciated with alveolar ducts and in the terminal bronchioles. Hyper-
trophy of the bronchial epithelium and accumulation of amorphous
proteinaceus material, fibrin strands, and macrophages resulted in nar-
rowing of the lumens of the terminal bronchioles at their junctions
with the alveolar ducts. Focal hypertrophy of alveolar epithelium
appeared to be associated with compression of alveolar capillaries. The
airspaces of the lung were increased in volume.

Other investigators have also reported an increase in alveolar size
in rodents exposed to NO,. Blair, et al. (7) exposed mice to 0.5 parts
per million of NO, for 6, 18, or 24 hours each day. The animals were
exposed to NO, for periods varying from 3 to 12 months; the degree
of change in the pulmonary histology appeared to increase with in-
creased total length of exposure. Besides producing enlarged alveoli,
exposure to NO, also produced early bronchiolar inflammation with a
concomitant reduction in the size of the distal airways.
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OTHER STUDIES

In a recent extensive review of the nature and role of pulmonary
surfactant, Scarpelli (43) states that the lowering of surface tension
produced by the action of cigarette smoke on surfactant may pre-
dispose to the development of emphysema.

Cigarette smoke contains powerful ciliostatic agents (50, 61, 52)
which can interfere with pulmonary clearance. Components of both
the particulate and the gaseous phases adversely affect ciliary activity.
Dalhamn, et al. (74) have pointed out that in assessing the effect of
one or another of the components of cigarette smoke on ciliary activity
in various animal systems particular attention must be paid to the
level of exposure, since at different dosages the particulate and gaseous
phases have different relative effects on ciliary activity. Other recent
work by Dalhamn, et al. (73) has further clarified the extent to which
certain components of cigarette smoke are retained in the human lung
and includes the observation that retention of gaseous components
depends in part on adsorption of the gases on particulate matter.

Ballenger, et al. (4) have indicated that the in witro ciliostatic
effects of oxidized nicotine are enhanced by prior infection of the
tissue explants with Influenza B Virus.

Holma (30) has reported that cigarette smoke has acute depressant
effects on pulmonary clearance in living rabbits.

Recently, observations have been published on the metabolism and
function of the pulmonary alveolar macrophage which, together
with mucus transport, performs the function of ridding the lung of
both inanimate particles and bacteria. Green (27) points out the im-
portance of the alveolar macrophage in pulmonary clearance of
infectious agents. He has also observed a deleterious dose-response
effect of cigarette smoke on the phagocytic activity of the macro-
phage and suggests that this effect may be related to the development
of chronic bronchopulmonary disease.

In another paper, Green (26) found that the cytotoxic activity of
cigarette smoke on pulmonary macrophages may be inhibited by
glutathione and cysteine. Izard (32) observed that the gaseous phase
of cigarette smoke or one of its components, acrolein, inhibited the
multiplication of cultures of Dunaliella bioculata and also observed
that the addition of cysteine to the medium protected against these
effects of acrolein.

Heise, et al. (28) have reported that rabbit pulmonary alveolar
macrophages secrete lysozyme into a culture medium. Lysozyme may
be active in the clearance of bacteria from the lung.

Roque, et al. (42) found a decrease in the activity of oxiodoreduc-
tases and hydrolases in the alveolar macrophages of smokers. They
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also found that the reduction in these enzymes was directly propor-
tional to the amount of stored fluorescent material present in the
macrophages. This material is thought to originate in tobacco smoke.
Roque, et al. suggested that the tobacco smoke may have induced
abnormalities in the mitochondria of the macrophage.

Kilburn (38) theorizes that the pathogenesis of chronic obstructive
bronchopulmonary disease is related to the failure of macrophages
to be cleared from the alveoli and bronchioles because of impaction
of mucus. He suggests that dissolution of the cells exposes the alveoli
and bronchioles to damaging enzymes and to the phagocytosed par-
ticles contained in the macrophage.

CITED REFERENCES

(1) ApELMAN, J. U. A review and reappraisal of emphysema. Diseases of the
Chest 51(2) : 156-161, February 1967.

(2) ANDERsON, W. H., WiLLiaMs, J. B. Bffects of cigarette smoke on distribu-
tion of pulmonary perfusion. In: Current Research in Chronic Respira-
tory Diseases. Proceedings of the 11th Aspen Emphysema Conference,
Aspen, Colo. U.S. Department of Health, Bducation, and Welfare, Public
Health Service Publication No. 1879, 1969. Pp. 75-79.

(3) AnTHONISEN, N. R., Bass, H., OrioL, A., Pracg, R. E. G, Bates, D. V.
Regional lung function in patients with chronic bronchitis. Clinical Sei-
ence 35 : 495-511, December 1968.

(4) BALLENGER, J. J., McFARLAND, C. R., HarpING, H. B., KoLL, M., HALSTEAD, D.
The effect of air pollutants on pulmonary clearance. Laryngoscope
78(8) : 13871397, August 1968.

(5) BaracH, A. L., Secar, M. S. The increased recognition and incidence of
chronic bronchitis and pulmonary emphysema. Annals of Allergy 26(7) :
353-357, July 1968.

(6) BIERsTEKER, K. Bronchitisklachten bij Rotterdams gemeente-personeel.
Nederlands Tijdschrift voor Geneeskunde 112(26) : 1208-1211, June 29,
1968.

(7) Bram, W. H.,, Hexry, M. C., Exaruicy, R. Chronic toxicity of nitrogen
dioxide. II. Effect on histopathology of lung tissue. Archives of Environ-
mental Health 18(2) : 186-192, February 1969.

(8) BoarMaN, E. 8., MARrTIN, H, B. Electron microscopy in pulmonary emphy-
sema of rabbits. American Review of Respiratory Diseases 91(2) : 197-205,
February 1965.

(9) BrINkMAN, G. L., Brock, D. L. The prognosis in chronic bronchitis. In:
Current Research in Chronic Airways Obstruction, 9th Aspen Emphysema
Conference, Aspen, Colo. U.S. Department of Health, Education, and
Welfare, Public Health Service Publication No. 1717, May 1968. Pp.
317-326.

(10) Burrows, B. The course of patients with chronic obstructive lung disease.
In: Current Research in Chronic Respiratory Diseases. Proceedings of
the 11th Aspen Emphysema Conference, Aspen, Colo. U.S. Department
of Health, Education, and Welfare, Public Health Service Publication
No. 1879, 1969. Pp. 253-258.

(11) CamaN, W. G., KieMAN, D. An effective system and procedure for cigarette
smoking by dogs. Journal of Surgical Research 8(12) : 567-575. Decem-
ber 1968.

43



(12)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

Carpwerr, E. J., Fry, D. L. Pulmonary mechanics in the rabbit. In:
Current Research in Chronic Respiratory Diseases. Proceedings of the
11th Aspen Emphysema Conference, Aspen, Colo. U.S. Department of
Health, Education, and Welfare, Public Health Service Publication No.
1879, 1989. Pp. 307-320.

Daraamy, T, Eprors, M-L., RYLANDER, R. Retention of cigarette smoke
components in human lungs. Archives of Environmental Health 17(5) :
746-748, November 1968.

DaLHAMN, T., RYLANDER, R. Ciliotoxicity of cigarette smoke and its vola-
tile components. American Review of Respiratory Diseases 98(3):
509-511, September 1968.

DePoMpEIs, C., MARCONE, G. Indagine statistica sulla morbilitd bronchitica
nelle fornaci di laterizi e suoi riflessi in medicina sociale. Nota II.
Medicina Sociale 18(7) : 290-293, July 1968.

FrLETCHER, C. M., TINKER, C. M., HiLL, 1. D., SPEIZER, F. E. A 5-year pro-
spective field study of early obstructive airway disease. In: Current
Research in Chronic Respiratory Diseases. Proceedings of the 11th Aspen
Emphysema Conference, Aspen, Colo. U.S. Department of Health, Edu-
cation, and Welfare, Public Health Service Publication No. 1879, 1969.
Pp. 249-252.

Frasca, J. M., AuErBACH, O., PARks, V. R., JAMIesoN, J. D. Electron
microscopic observations of the bronchial epithelium of dogs. I1. Smoking
dogs. Experimental and Molecular Pathology 9(3) : 380-399. December
1968.

Frasca, J. M., AuerBacH, 0., Parks, V. R., Jamieson, J. D. Electron
microscopic observations of the bronchial epithelium of dogs. I. Control
dogs. Experimental and Molecular Pathology 9(3) : 363-379, December
1968.

FREEMAN, G., CRANE, 8. C, StePHENS, R. J., Furioss, N. J. Environmental
factors in emphysema and a model system with NQO.. Yale Journal of
Biology and Medicine 40(5/6) : 566-575, April/June 1968.

FrReeMAN, G., CRANE, S. C., StepHENS, R. J., Furios1, N. J. Pathogenesis
of the nitrogen dioxide-induced lesion in the rat lung: A review and
presentation of new observations. American Review of Respiratory Dis-
eases 98(3) : 420443, September 1968.

FREEMAN, G., STEPHENS, R. J., CrRANE, 8. C., Furiosr, N. J. Lesion of the
lung in rats continuously exposed to two parts per million of nitrogen
dioxide. Archives of Environmental Health 17(2) : 181-192, August 1968,

FuoriMmer, C. D. Microscopic observations of sputum of chronic cigarette
smokers. A preliminary report. Rocky Mountain Medical Journal 65(8) :
13, August 1968.

FuoLLMER, C. D., SHORT, J. G., ALLEN, A., WALKER, K. Microscopic observa-
tions of sputum of chronic cigarette smokers: Incidence of bronchial
and bronchiolar spirals, fibrils, casts. A preliminary report. Presented
at the Annual Scientific Meeting of the Utah State Medical Association,
September 12, 1968. 7 pp.

FuLLMER, C. D., SHORT, J. G., ALLEN, A., WALKER, K. Sputum of chronic
cigarette smokers—microscopic observations and incidence of bronchial
and bronchiolar spirals, fibrils, and casts. Rocky Mountain Medical
Journal 66(1) : 42-46, January 1969

GANDEVIA, B. A productive cough upon request as an index of chronic
bronchitis: The effects of age, sex, smoking habit, and environment upon




(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34

(35)

(36)

(37)

(38)

(39)

(40)

prevalence in Australian general practice. Medical Journal of Australia
1(1) : 16-20, January 4, 1969.

GREEN, G. M. Protection of alveolar macrophages from the cytotoxic activity
of cigarette smoke by glutathione and cysteine. Journal of Clinical
Investigation 47(6): 42a-43a, June 1968.

GREEN, G. M. Pulmonary clearance of infectious agents. Annual Review
of Medicine 19 : 315-336, 1968.

Heise, B. R., MYRVIK, Q. N. Secretion of lysozyme by rabbit alveolar macro-
phages in vitro. Journal of the Reticuloendothelial Society 4(6) : 510-
523, December 1967.

HoLraNDp, J., Miric-EMmiLy, J., MAcKLEM, P. T., BATes, D. V. Regional dis-
tribution of pulmonary ventilation and perfusion in elderly subjects.
Journal of Clinical Investigation 47(1) : 81-92, January 1968.

HoLMA, B. The acute effect of cigarette smoke on the initial course of lung
clearance in rabbits. Archives of Environmental Health 18(2) : 171-173,
February 1969.

IeNELL, L., Krviroog, J. Bronchial asthma and chronic bronchitis in a
Swedish urban and rural population with special reference to prevalence,
respiratory function and socio-medical condition. Seandinavian Journal
of Respiratory Diseases Supplementum No. 66, 1968. 86 pp.

Izarn, C. Sur la multiplication du Dunealiella bioculata en présence de
phase gazeuse de fumée de cigarette et sur 1'obtention de mutations en
présence d’acroléine. Comptes Rendus Hebdomadaires des Séances de

I'Academie des Sciences; D. Sciences Naturelles 265: 1799-1802, Decem-
ber 6, 1967.

KiLpurN, K. H. A hypothesis for pulmonary clearance and its implications.
American Review of Respiratory Diseases 98(3) : 449463, Septem-
ber 1968.

Liesow, A. A. Pulmonary emphysema with special reference to vascular
changes. American Review of Respiratory Diseases 80 (1, Pt. 2) : 67-93,
July 1959.

Loweg, C. R. Chronic bronchitis and occupation. Proceedings of the Royal
Society of Medicine 61(1) : 98-102, January 1968,

McLavucHLIN, R. F., TYLER, W. 8., CaNaDA, R. O. A study of the subgross
pulmonary anatomy in various mammals. American Journal of Anatomy
108(2) : 149-165, March 1961.

McLAvenLiN, R. F., Jr.,, TyrEr, W. 8., Epwarps, D. W., CRENSHAW, G. L,
CANADA, R. O., FowLER, M. A., PARKER, E. A., REIFENSTEIN, G. H. Chlor-
promazine-induced emphysema. Results of an initial study in the horse.
American Review of Respiratory Diseases 92(4) : 597—608, October 1965.

MircHELL, R. 8., S1Lvers, G. W., DarrT, G. A, PETTY, T. L., VINCENT, T. N,,
Ryan, 8. F,, FILLEY, G. F. Clinical and morphologic correlations in chronic

airway obstruction. American Review of Respiratory Diseases 97(1):
54-61, January 1968. .

MoriyaMa, 1. M., DAwsEeR, T. R., KANNEL, W. B. Evaluation of diagnostic
information supporting medical certification of deaths from cardiovascular
disease. In: Haenszel, W., editor. Epidemiological Approaches to the
Study of Cancer and Other Chronic Diseases. Bethesda, U.S. Public
Health Service, National Cancer Institute Monograph No. 19, January
1966. Pp. 405-419.

PETERS, J. M., FERRIS, B. G., Jr. Smoking, pulmonary function, and respira-
tory symptoms in a college-age group. American Review of Respiratory
Diseases 95(5) : T74-782, May 1967.

45



(41) Rickerrs, H, J., CarrIngTON, C. B. Experimental bronchial artery occlu-
sion in sheep. In: Curremat Research in Chronic Respiratory Diseases.
Proceedings of the 11th Aspen Emphysema Conference, Aspen, Colo.
U.8. Department of Health, EQucation, and Welfare, Public Health Serv-
ice Publication No. 1879, 1969. Pp. 187-189.

(42) RoQUE, A. L., PickrEN, J. W. Enzymatic changes in fluorescent alveolar
macrophages of the lungs of cigarette smokers. Acta Cytologica 12(6) :
420429, November-December 1968.

(43) Scarperrr, E. M. The surfactant system of the lung. Philadelphia, Lea &
Febiger, 1968. 269 pp.

(44) SimpsoN, T. The emphysema problem. British Journal of Diseases of the
Chest 62(4) : 188-194, October 1968.

(45) SvLuis-CREMER, G. K., SicHEL, H. 8. Ventilatory function in males in a Wit-
watersrand town. Comparison between smokers and nonsmokers. Ameri-
can Review of Respiratory Diseases 98(2) : 229-239, August 1968,

(46) StraAWBERIDGE, H. T. G. Chronic pulmonary emphysema (an experimental
study). I. Histological review. American Journal of Pathology 37(2):
161-174, August 1960.

(47) StRAWBRIDGE, H, T. G, Chronic pulmonary emphysema (an experimental
study). II. Spontaneous pulmonary emphysema in rabbits. American
Journal of Pathology 37(3): 809-331, September 1960.

(48) StrRaAWBRIDGE, H. T. G. Chronic pulmonary emphysema (an experimental
study). II1. Experimental pulmonary emphysema. American Journal
of Pathology 37(4) : 8391411, October 1960.

(49) TYLER, W. S. Investigation of chronic pulmonary emphysema. Report of
Activities for Years —-03, 04, and 05. U.S. Public Health Service Grant
HE-06101, Department of Anatomy, University of California, Davis,
Calif. January 1966. 20 pp.

(50) U.S. Pusric HEALTH SErVICE. Smoking and health. Report of the Advisory
Committee to the Surgeon General of the Public Health Service. Wash-
ington, U.S. Department of Health, Education, and Welfare, Public
Health Service Publication No. 1103, 1964. 387 pp.

(51) U.S. PusLic HeartH SERVICE. The Health Consequences of Smoking. A
Public Health Service Review: 1967. Washington, U.S. Department of
Health, Education, and Welfare, Public Health Service Publication No.
1696, 1967. 199 pp.

(52) U.S. Pusric HEaLtH SERVICE. The Health Consequences of Smoking. 1968
Supplement to the 1967 Public Health Service Review. Washington, U.8.
Department of Health, Education, and Welfare, Public Health Service
Publication No. 1696, 1968. 117 pp.

CHRONIC OBSTRUCTIVE BRONCHOPULMONARY DISEASE
SUPPLEMENTAL BIBLIOGRAPHY

S1. ArapaMa TUBERCULOSIS ABSSOCIATION. Five-year longitudinal study on
smokers. [Unpublished.] 7 pp.

S2. ALBERT, R. E.,, LrePMANN, M., Briscoe, W. The characteristics of bronchial
clearance in humans and the effects of cigarette smoking. Archives of En-
vironmental Health 18(5) : 738-755, May 1969.

83. ALBERT, R. E., SPIEGELMAN, J. R., SHATSKY, 8., LIPPMANN, M. The effect of
acute exposure to cigarette smoke on bronchial clearance in the miniature
donkey. Archives of Environmental Health 18(1) : 30-41, January 1969.

46



S4.

85.

S6.

87.

S8.

S9.

510.

S1L.

S12.

S13.

S14.

S18.

$19.

ANDERSON, D. O. Geographic variation in deaths due to emphysema and
bronchitis in Canada. Canadian Medical Association Journal 98(5):
231-241, February 3, 1968.

ANDERSON, W. F., ANpERson, A. E., Jr., HERNANDEZ, J. A., FORAKEE, A. G.
Topography of aging and emphysematous lungs. American Review of
Respiratory Diseases 90(3) : 411423, September 1964.

ARCHER, V. E., CagroL, B. E., BrinToxN, H. P., SAccoMANNoO, G. Epidemiolog-
ical studies of some non-fatal effects of uranium mining. In: Radiological
Health and Safety in Mining and Milling of Nuclear Materials, Volume 1.
Vienna, International Atomic Energy Agency, 1964. Pp. 21-36.

BaracH, A. L. Respiracion diafragmética y ejercicio con suministro con-
comitante de oxigeno en el tratamiento del enfisema pulmonar. La Prensa
Médica Argentina 53(1a8) : 114-119, 1966.

BarNES, R., SiMpsoN, G. R. Ventilatory capacity changes on exposure to
cotton dust. Medical Journal of Australia 1(21) : 897-900, May 25, 1968.

BartH, J. C. J. L., Yates, P. A. Clinical and pathological correlations in
chronic airways obstruction—Observations on patients with pulmonary
resection. In: Current Research in Chronic Airways Obstruction, 9th
Aspen Emphysema Conference, Aspen, Colo. U.S. Department of Health,
Education, and Welfare, Public Health Service Publication 1717, May
1968. Pp. 293-308.

BeAUDRY, P. H. Pulmonary function survey of the Canadian Eastern Arectic
Eskimo. Archives of Environmental Health 17(4) : 524-528, October 1968.

BoxoMo, L., D’ADpABBO, A. [131,] Albumin turnover and loss of protein into
the sputum in chronie bronchitis. Clinica Chimica Acta 10: 214-222, 1964.

Boren, H. G. Deposition and removal of carbon particles by fluorocarbon
breathing. In: Current Research in Chronic Respiratory Diseases. Pro-
ceedings of the 11th Aspen Emphysema Conference, Aspen, Colo. U.S.
Department of Health, Education, and Welfare, Public Health Service
Publication 1879, 1969. Pp. 153-157.

Buckiey, R. D., LoosLi, C. G. Effects of nitrogen dioxide inhalation on
germfree mouse lung. Archives of Environmental Health 18(4) : 588-595,
April 1969.

BURGER, E. J., Jr., MACKLEM, P. Airway closure: Demonstration by breath-
ing 100 percent O. at low lung volumes and by N. washout. Journal
of Applied Physiology 25(2) : 139-148, August 1968.

5. Burrows, B. Emphysema. Presented at the Chicago Medical Society Clini-

cal Conference, February 28, 1968. [ Unpublished.] 9 pp.

. Carvow, B. W.,, Lerper, M. H., SHEKELLE, R. B., StaMLER, J. Chicago air

pollution study. SO: levels and acute illness in patients with chronic
bronchopulmonary disease. Archives of Environmental Health 18(5) :
768-776, May 1969.

. CHESTER, E. H., GiLLEsPIE, D. G., KrAUSE, F. D. The prevalence of chronic

obstructive pulmonary disease in chlorine gas workers. American Review
of Respiratory Diseases 99(3) : 365-373, March 1969.

CRENSHAW, G. L. Vascular etiology of pulmonary emphysema. [Unpub-
lished.] 12 pp.

Davis, A. L., McCLEMENT, J. H. The course and prognosis of chronic ob-
structive pulmonary disease. In: Current Research in Chronic Respiratory
Disease. Proceedings of the 11th Aspen Emphysema Conference, Aspen,
Colo. U.S. Department of Health, Education, and Welfare, Public Health
Service Publication 1879, 1969. Pp. 219-234.

47



S20.

S21.

822,

823.

S24.

827.

828.

S29.

830.

S31.

$32.

833.

S34.

48

DE CENcro, D. V., LESHNER, M., LESHNER, B. Personality characteristics of
patients with chronic obstructive pulmonary emphysema. Archives of
Physical Medicine and Rehabilitation 49(8) : 471475, August 1968.

Eererry, V. E, TyrLer, W. 8., Girespie, J. R. Cardiovascular parameters
in emphysematous and control horses. Journal of Applied Physiology 21
(38) : 883-889, May 1966.

EcHT, R. Estimations of pulmonary surface activity in sedentary and ex-
ercised rats. In: Current Research in Chronic Respiratory Diseases. Pro-
ceedings of the 11th Aspen Emphysema Conference, Aspen, Colo. U.S.
Department of Health, Education, and Welfare, Public Health Service
Publication 1879, 1969. Pp. 323-331.

EnzrricH, R.,, HENRY, M. C. Chronic toxicity of nitrogen dioxide. I. Effect
on resistance to bacterial pneumonia. Archives of Environmental Health
17(6) : 860-865, December 1968.

EMMANUEL, G. E.,, ROSENBLUTH, A., AN8ARI, I, ViLLANO, R., Carpuccr, R.
Evidence of active alveolar closure in the human lung. In: Current Re-
search in Chronic Respiratory Diseases. Proceedings of the 11th Aspen
Emphysema Conference, Aspen, Colo. U.S. Department of Health, Educa-
tion, and Welfare, Public Health Service Publication 1879, 1969. Pp.
287-206.

. Er1kssoN, S. Studies in alpbas-antitrypsin deficiency. Acta Medica Scan-

dinavica (Supplementum 432) 1965. 85 pp.

. FERIN, J.,, URBANKOVA, G.,, VLERKOVA, A., REICHRTOVA, E. Vplyv chladu a

cigaretového dymu na eliminficiu prachu z plfic. (The effect of cold and
cigarette smoke on the elimination of dust from the lungs). Pracovni
Lekarstvi 18(6-7) : 263-264, 1966.

Ferris, B. G., Jr. Epidemiological studies on air pollution and health.
Archives of Environmental Health 16(4) : 541-555, April 1968.

FLETCHER, C. M. Définition, classification et étiologie de 1a bronchite chroni-
que. Le Poumon et Le Coeur 21 (10) : 1239-1248, 1965.

FLETcHER, C. M. Prognosis in chronic bronchitis. In: Current Research
in Chronic Airways Obstruction, 9th Aspen Emphysema Conference, As-
pen, Colo. U.S. Department of Health, Education, and Welfare, Public
Health Service Publication 1717, May 1968. Pp. 309-315.

FREEMAN, G., CRANE, 8. C., STEPHENS, R. J., Furiosi, N. J. The subacute

nitrogen dioxide-induced lesion of the rat lung. Archives of Environ-
mental Health 18(4) : 609-612, April 1969.

GavrY, P., PERRIN, L.-F. Le surfactant alveolaire dans le poumon normal et
pathologique. Revue Lyonnaise de Médecine 17(15) : 677-684, October 15,
1968. i

GAVRILESOU, N., TECULEsSCU, D., STANEsScU, D., CONSTANTIN, 1. Pulmonary
mechanics in young healthy men. Normal values for some less frequently
used parameters. Internationale Zeitschrift fur Angewandte Physiologie
Einschliesslich Arbeitsphysiologie 24 : 194207, 1967.

GrLiLESPIE, J. R., TYLER, W. 8. Capillary and cellular changes in alveolar
walls of emphysematous horse lungs. A quantitative electron microscope
study. American Review of Respiratory Diseases 95(3) : 484-490, March
1967.

GirLiesPIE, J. R, Tyrer, W. S8, EBerLY, V. E. Blood pH, O; and CO:
tensions in exercised control and emphysematous horses. American Jour-
nal of Physiology 207(5) : 1067-1072, November 1964.



S36.

837.

S38.

839.

540.

S41.

842,

S43.

S44.

546.

847

S548.

549,

S50.

. GLiLesPIE, J. R., TYLER, W. 8., EBERLY, V. E. Pulmonary ventilation and

resistance in emphysematous and control horses. Journal of Applied Phys-
iology 21(2) : 416422, March 1966.

GockEg, T. M. Factors which aggravate chronic bronchitis, In: Emphysema
in Industry. Medical Series Bulletin No. 10, Industrial Hygiene Founda-
tion of America, Inec., Pittsburgh, July 1966. Pp. 57-71.

GoLusTtsov, F. S. Khronicheskiy bronkhit i rak legkogo. (Chromic bron-
chitis and lung cancer.) Sovetskaya Meditsina (3) : 129-130, 1968.

GoTT8CcHING, H., GorrscHINg, C. Uber Hiufigkeit, Pathogenese und Verlauf
der progressiven Lungendystrophie. Praxis der Penumologie vereinigt mit
der Tuberkulosearzt 20(2) : 92-105, 1966.. '

GREEN, G. M. Pulmonary antibacterial mechanisms and the pathogenesis
of pulmonary disease. Yale Journal of Biology and Medicine 40 (5/6) :
414-429, April/June 1968.

GREEN, G. M. The response of the alveolar macrophage system to host and
environmental changes. Archives of Environmental Health 18(4) : 548-
550, April 1969.

Gross, P. Le mécanisme du transport alvéolarie. Poumon et le Coeur 23
(10) : 1215-1227, 1967.

GRross, P., bE TREVILLE, R. T. P., TOLKEE, E. B., KASCHAR, M., BABYAK, M. A.
The pulmonary macrophage response to irritants. An attempt at quanti-
tation. Archives of Environmental Health 18(2) : 174-185, February 1969.

GUENTER, C. A., WELcH, M. H,, RussELL, T. R., Hypg, R. M., HAMMARSTEN,
J. F. The pattern of lung disease associated with alpha, antitrypsin
deficiency. Archives of Internal Medicine 122(3) : 254-257, September
1968.

GUILLERM, R., BADRE, R., SAINDELLE, A., HEE, J., FLAvIAN, N. Acquisitions
récentes sur la toxicologie de la fumée de tabac. Gazette des Hopitaux
140(30) : 861-862, October 31, 1968.

. Harg, F. C., OuseEN, C. R., MIcKEY, M. R., Jr. The measurement of bron-

chial wall components. American Review of Respiratory Diseases 98(6) :
978-987, December 1968.

Harrey, R. A., FrRiEDMAN, P. J., Sarpawa, M., Liesow, A. A., CARRINGTON,
C. B. Sequential development of lesions in experimental extreme pul-
monary hypertension. In: Current Research in Chronic Respiratory
Diseases. Proceedings of the 11th Aspen Emphysema Conference, Aspen,
Colo. U.S. Department of Health, Education, and Welfare, Public Health
Service Publication 1879, 1969. Pp. 117-120.

HARTUNG, W., MEYER-CARLSTADT, D. Uber den Reidschen Index zur Dia-
gnose der chronischen Bronchitis. Beitriige zur Pathologischen Anatomie
und zur allgemeinen Pathologie 137(1) : 85-98, 1968.

HexgryY, M. C., EERLIcH, R., BLAIR, W. H. Effect of nitrogen dioxide on
resistance of squirrel monkeys to Klebsielle pneumoniae infection. Ar-
chives of Environmental Health 18(4) : 580-587, April 1969.

HorLrLAND, W. W., HaLIL, T., ELLIOTT, A. The effect of environmental factors
on ventilatory function in schoolchildren. In: Current Research in
Chronic Respiratory Diseases. Proceedings of the 11th Aspen Emphysema
Conference, Aspen, Colo. U.S. Department of Health, Education, and Wel-
fare, Public Health Service Publication 1879, 1969. Pp. 259-272.

HunT, W. B., Jr. Criteria for diagnosis of asthma, chronic bronchitis, and
emphysema. With a note on pink puffers and blue bloaters. Virginia
Medical Monthly 95(2) : 71-74, February 1968.

49



S51.

852.

853.

854,

S55.

S56.

S57.

858.

859.

S60.

S61.

S63.

S64.

865.

S66.

s67.

50

IsHIEAWA, S., BowpEN, D. H., FIsHER, V., WyaTT, J. P. The “emphysema
profile” in two midwestern cities in Nonth America. Archives of Environ-
mental Health 18(4) : 660-666, April 1969.

Ito, H.,, Aviapo, D. M. Pulmonary emphysema and cigarette smoke. Ex-
perimental induction and use of bronchodilators in rats. Archives of
Environmental Health 16(6) : 865-870, June 1968.

KEeLsey, J. L., Moop, E. W., AcaEESON, R. M. Population mobility and epi-
demiology of chronic bronchitis in Connecticut. Archives of Environmen-
tal Health 16(6) : 853-861, June 1968.

KirEINFELD, M., MessiTE, J., SWENCICKI, R. E., SHAPIRO, J. A clinical and
physiologic study of grain handlers. Industrial Hygiene Review 10(1) :
12-19, June 1968.

LamB, D., ReEip, L. Goblet cell increase in rat bronchial epithelium after
exposure to cigarette and cigar tobacco smoke. British Medical Journal
1(5635) : 33-35, January 4, 1969.

Lroyp, T. C., Jr. Hypoxic pulmonary vasoconstriction: Role of perivascu-
lar tissue. Journal of Applied Physiology 25(5) : 560-565, November 1968.

LouponN, R. G. Determinants of expiratory airflow. In: Current Research
in Chronic Respiratory Diseases. Proceedings of the 11th Aspen Emphy-
sema Conference, Aspen, Colo. U.S. Department of Health, Education, and
Welfare, Public Health Service Publication 1879, 1969. Pp. 275-285.

MaAIsgL, J. C., S1LvERs, G. W., MITCcHELL, R. S,, PETTY, T. L. Bronchial atrophy
and dynamic expiratory collapse. American Review of Respiratory Dis-
eases 98(6) : 988-997, December 1968.

MiLLER, G. J., BEADNELL, H. M. S. G., AsHCROFT, M. T. Diffuse pulmonary
fibrosis and blackfat-tobacco smoking in Guyana. Lancet 2(7562) : 259-
260, August 3, 1968.

MITCHELL, R. S., WALKER, S. H., MA1sEL, J. C. The causes of death in chronic
airway obstruction. II. Myocardial infarction. American Review of
Respiratory Diseases 98(4) : 611-612, October 1968.

NAXAJIMA, T. A study on chronic bronchitis complicated with pulmonary
tuberculous patients. Kekkaku 41(8) : 337-344, August 1966.

. NAsIiELL, M. Sputum-cytologic changes in smokers and nonsmokers in re-

lation to chronic inflammatory lung diseases. Acta Pathologica et Micro-
biologica Scandinavica 74 (2) : 205-213, 1968,

NipEN, A. H. Effects of ammonia inhalation on the terminal airways. In:
Current Research in Chronic Respiratory Diseases. Proceedings of the
11th Aspen Emphysema Conference, Aspen. Colo. U.S. Department of
Health, Education, and Welfare, Public Health Service Publication 1879,
1969. Pp. 41-44.

Nism1zumi, M., KURATSUNE, M. A survey of smoking habits of physicians
in western Japan. Nippon Koshu Eisei Zasshi 14(14) : 1273-1294, Decem-
ber 1967.

ParTLE, R. E. Surface lining of lung alveoli. Physiological Review 45(1) :
48-79, January 1963. ]

PENMAN, R. W. B. Regional and overall ventilation-perfusion ratios in nor-
mal subjects and patients with chronic lung disease. In: Current Research
in Chronic Respiratory Diseases. Proceedings of the 11th Aspen Emphy-
sema Conference, Aspen, Colo. U.S. Department of Health, Education,
and Welfare, Public Health Service Publication 1879, 1969, Pp. 63-73.

Pratr, P. C. Intrapulmonary radial traction: Measurement, magnitude and
mechanics. In: Current Research in Chronic Respiratory Diseases. Pro-



